Fragmentation of rapid eye movement sleep (REMS) is well described in individuals with posttraumatic stress disorder (PTSD) and likely has significant functional consequences. Fear-conditioned rodents may offer an attractive model of the changes in sleep that characterize PTSD. Following fear conditioning (FC), Wistar-Kyoto (WKY) rats, a strain known to be particularly stress-sensitive, have increased REMS fragmentation that can be quantified as a shift in the distribution of REMS episodes towards the more frequent occurrence of sequential REMS (inter-REMS episode interval ≤ 3 min) vs. single REMS (interval N 3 min). The α 1 adrenoceptor antagonist prazosin has demonstrated efficacy in normalizing sleep in PTSD. To determine the utility of fear-conditioned WKY rats as a model of sleep disturbances typical of PTSD and as a platform for the development of new treatments, we tested the hypothesis that prazosin would reduce REMS fragmentation in fear-conditioned WKY rats. Sleep parameters and freezing (a standard measure of anxiety in rodents) were quantified at baseline and on Days 1, 7, and 14 following FC, with either prazosin (0.01 mg/kg, i.p.) or vehicle injections administered prior to testing in a betweengroup design. Fear conditioning was achieved by pairing tones with a mild electric foot shock (1.0 mA, 0.5 s). One, 7, and 14 days following FC, prazosin or vehicle was injected, the tone was presented, freezing was measured, and then sleep was recorded from 11 AM to 3 PM. WKY rats given prazosin, compared to those given vehicle, had a lower amount of seq-REMS relative to total REMS time 14 days after FC. They also had a shorter non-REMS latency and fewer non-REMS arousals at baseline and on Days 1 and 7 after FC. Thus, in FC rats, prazosin reduced both REMS fragmentation and non-REMS discontinuity.
Introduction
Posttraumatic stress disorder (PTSD), a prevalent chronic mental disorder caused most often by an uncontrollable exposure to actual or threatened death or serious injury, is characterized by prominent disturbances of sleep, including repetitive, stereotypical nightmares and insomnia. Although there is no consensus regarding the pathophysiology of these disturbances, rapid eye movement sleep (REMS) discontinuity in the early aftermath of psychological trauma has been found to predict the development of PTSD in "at risk" individuals (Mellman et al., 2002) . REMS discontinuity also has been reported in established PTSD (Breslau et al., 2004; Habukawa et al., 2007) . It is essential to develop an animal model of PTSD sleep disturbances that takes account of these clinical observations.
Stress significantly affects sleep in rodents as well as humans (Pawlyk et al., 2008) . REMS, in particular, changes dramatically after fear conditioning (FC) in rats and mice (Pawlyk et al., 2008) . While the effects of FC on REMS generally have been assessed using standard measures of REMS macroarchitecture, such as the number and average duration of REMS episodes and the total amount of time spent in REMS, the microarchitecture of REMS also has been investigated (Amici et al., 1994; Zamboni et al., 1999) . By partitioning total REMS time into sequential REMS (seq-REMS, inter-REMS episode interval ≤ 3 min) and single REMS (si-REMS, inter-REMS episode interval N 3 min), Amici et al. (1994) and Zamboni et al. (1999) determined that various stressors specifically affect seq-REMS and that episodes of seq-REMS, which are on average of shorter duration than those of si-REMS, occur in clusters. For example, Amici et al. (1994) found that the recovery sleep following exposure to cold stress occurred with an increased E-mail address: benjamin.laitman@mssm.edu (B.M. Laitman).
